Characterization of the interaction between the human DNA topoisomerase IIbeta-binding protein 1 (TopBP1) and the cell division cycle 45 (Cdc45) protein.
TopBP1 (topoisomerase IIbeta-binding protein 1) is a BRCT [BRCA1 (breast-cancer susceptibility gene 1) C-terminal]-domain-rich protein that is structurally and functionally conserved throughout eukaryotic organisms. It is required for the initiation of DNA replication and for DNA repair and DNA damage signalling. Experiments with fission yeast and Xenopus revealed that the TopBP1 homologues of these organisms are required for chromatin loading of the replication protein Cdc45 (cell division cycle 45). To improve our understanding of the physiological functions of human TopBP1, we investigated the interplay between human TopBP1 and Cdc45 proteins in synchronized HeLa-S3 cells. Using GST (glutathione transferase) pull-down and co-immunoprecipitation techniques, we showed a direct interaction between TopBP1 and Cdc45 in vitro and in vivo. The use of deletion mutants in GST pull-down assays identified the first and second as well as the sixth BRCT domains of TopBP1 to be responsible for the functional interaction with Cdc45. Moreover, the interaction between Cdc45 and the first and second BRCT domains of TopBP1 inhibited their transcriptional activation both in yeast and mammalian one-hybrid systems. Both proteins interacted exclusively at the G(1)/S boundary of cell cycle; only weak interaction could be found at the G(2)/M boundary. The overexpression of the sixth BRCT domain led to diminished loading of Cdc45 on to chromatin. These results suggest that human TopBP1 is involved in the formation of the initiation complex of replication in human cells and is required for the recruitment of Cdc45 to origins of DNA replication.